Studies on the orientations of the mitochondrial redox carriers. I. Orientation of the hemes of cytochrome c oxidase with respect to the plane of a cytochrome oxidase-lipid model membrane.
The liganded derivatives of mitochondrial cytochrome c oxidase have been prepared in hydrated oriented multilayers of membranous cytochrome c oxidase. The optical spectra of the liganded derivatives recorded at an angle of 45 degrees between the incident light beam and the normal to the planes of the membranes in the multilayers show dichroic ratios of almost 2 in the visible region and 1.2-1.4 in the Soret region. The dichroic ratios were found to be similar for both cytochromes a and a3. Electron paramagnetic resonance spectra of the azide, sulfide, and formate complexes of cytochrome c oxidase obtained as a function of the orientation of the applied magnetic field relative to the planes of the membranes in the multilayer confirm the optical data and demonstrate that both hemes of cytochrome c oxidase are oriented such that the angle between the heme normal and the membrane normal is approximately 90 degrees.